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Introduction
This contribution provides some considerations on UE procedures for UCI multiplexing and prioritization.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Discussion
During the previous meetings, there were extensive discussion on UE procedures for UCI multiplexing and prioritization, but with limited achievement. And the options discussed were listed below. 
	· Option 2 (v2): The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels.
· Any HP channel with a corresponding DCI that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all HP DCIs corresponding to these HP channels must arrive Tproc,2+d1 before the earliest symbol of these HP channels.
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channel
· Option 2’ (updated): The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels. (from Samsung)
· Any HP PUCCH channel that overrides or overlaps with a HP PUCCH channel that overlaps with a LP channel shall meet the cancellation timeline, namely all HP DCIs must arrive Tproc,2+d1 before the earliest symbol that would be cancelled by the final HP PUCCH channel. 
· If a UE detects a first DCI format indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, UE does not expect the second resource starts earlier than the start of the first resource.
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channels.
· Option 3: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· the UE checks overlapping between HP and LP channel for each HP grant it receives, including any intermediate HP channel that results from UCI multiplexing and PUCCH overriding triggered by each of the HP grant. 
· Option 3a: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· A UE checks the overlap between a HP channel and a low priority channel before multiplexing. If there is an overlap, the LP channel gets cancelled. If not, a UE performs multiplexing across the HP PUCCH channels.  If then there is an overlap with a LP channel, the LP channel gets cancelled. Then, multiplexing between PUCCH and PUSCH is performed. If then there is an overlap with a LP channel, the LP channel gets cancelled
· Option 3b:
· Cancellation timeline needs to be satisfied for a group of overlapping HP channels as long as one of the HP channels overlaps with a LP channel.
· HP PUCCH for HARQ-ACK indicated by each DCI can cancel LP.
· Final HP PUCCH or PUSCH is used to cancel LP.
· Option 4: whether the intermediate HP channels is used to cancel the LP channels is left to UE implementation. 
· Option 5: The UE makes a determination about cancelling the LP channel at the cancellation deadline. This determination is based on the multiplexing/overriding of the HP channels that are determined up to the cancellation deadline. 
· Multiplexing/overriding of the HP channels are performed based on their associated timelines defined in R15. 
· Each and every dynamically scheduled HP channel as well as the HP channels that are the result of the HP channel multiplexing/overriding and are overlapping with a LP channel should satisfy the cancellation timeline, i.e., the gap between the ending symbol of the HP DCI to the starting symbol of that HP channel should be at least Tproc,2+d1.  
· The UE cancels the LP channel starting from the first symbol that overlaps with the HP channel at the latest, i.e., the current specification wording is kept. 
· Once a LP channel is determined to be cancelled at the cancellation deadline, a UE is not expected to revert its decision.



First of all, our preference is Option 2. Because it is absolutely clean solution for intra-UE multiplexing procedure. 
· First, there is no ambiguity of the timeline definition, including the cancelation and multiplexing deadline. UE does not need to check the timeline again and again, it can reduce the implementation complexity greatly. 
· In addition, there is no misunderstanding between gNB and UE according to the intermediate channels and final channels. It is very important, since the main concern about the current specification there would be some unnecessary and uncertain cancellations. So these final HP channels are used to cancel LP channels are good compromise. 
Proposal 1. Support Option 2 as the procedures for UCI multiplexing and prioritization
· Option 2 (v2): The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels.
· Any HP channel with a corresponding DCI that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all DCIs corresponding to these HP channels must arrive Tproc,2+d1 before the earliest symbol of these HP channels.
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channel

[bookmark: _GoBack]For compromise, we are fine with Option 3x. It is more important to have clear clarification than nothing.
Conclusion
In this contribution, we made the following proposal.
Proposal 1. Support Option 2 as the procedures for UCI multiplexing and prioritization
· Option 2 (v2): The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels.
· Any HP channel with a corresponding DCI that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all DCIs corresponding to these HP channels must arrive Tproc,2+d1 before the earliest symbol of these HP channels.
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channel
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